The existence of trilinear gauge boson couplings TGC is one of the explicit predictions of the Standard Model SM of electroweak interactions 1 . Since the SM is based on SU2 Y U 1 EM symmetry, properties of these couplings di er from pure electromagnetic. Therefore, precision measurement of the couplings o ers a crucial test of the gauge sector of the SM.
From the form of the gauge part of the SM Lagrangian, only W W and W W ZTGC are nonzero. All other couplings allowed by c harge conservation and EM gauge invariance ZZ ,Z , ZZZ are zero at tree level 1 .
The most direct way to study TGC is to measure pair production of vector gauge bosons in fermion-antifermion f f collisions. Because of its high energy and luminosity, the Fermilab Tevatron is an excellent machine for such measurements. With a center of mass energy p s = 1800 GeV and an accumulated integrated luminosity of about 100 pb ,1 per experiment, it is possible to measure W ,W W ,Z and even W Z production, with a possibility to study ZZ production in the future. Both the CDF and D experiments have extensively studied diboson production over the past few years.
Z PRODUCTION
Measurement o f Z production allows one to probe both ZZ Both experiments set limits on anomalous couplings by performing a binned likelihood t to the E T spectrum. These limits are summarized in Table 1 a form-factor scale = 500 GeV was used for easy comparison with other experiments. D has recently performed 3 a unique search for anomalous couplings in the invisible" neutrino decay c hannel of the Z in 1992 1993 data set. The advantages of the nal state are a high branching ratio factor of six higher than that in a charged lepton channel and the absence of radiative Z-decay background. Other backgrounds, however, are quite large in this channel and are dominated by W e production with electron misidenti ed as a photon due to tracking chamber ine ciencies, and cosmic or beam muon bremsstrahlung in the EM calorimeter. Special techniques 3 were developed to suppress these backgrounds; also the E T cut used in this analysis was much higher 40 GeV. As a result, 4 candidate events were observed with an expected background of 5:81:0 e v ents, in agreement with the SM prediction of 1:8 0:2 e v ents. Despite higher backgrounds, the sensitivity to anomalous couplings in this channel is very high since, unlike the anomalous coupling signal, the background falls rapidly with E T . A tting technique similar to that used in dilepton analysis yields limits on anomalous couplings which are a factor of two better than that in charged lepton channels see In what follows all limits will be presented in the equal coupling scenario. HISZ-based limits are also available from both experiments. The studies of W W production were performed in the electron and muon decay c hannels of the W which correspond to ee, e, and nal states. CDF has recently published 7 nal 1992 1995 results. D has published 8 the results of this analysis for 1992 1993 data set and has preliminary results from 1994 1995 data set. Both experiments require two good isolated leptons and signi cant amount of missing transverse energy in the event. Additional cuts are introduced to decrease dominant QCD, Drell-Yan and t t backgrounds. CDF observed 2, 3, and 0 candidate events in the ee, e, and nal states in 108 pb ,1 of data with an overall background of 1:2 0:3 e v ents, consistent with SM expectation of 3:51:2 e v ents. The measured W Wproduction cross section is 10:2 +6:3 ,5:1 1:6 pb the NLO theoretical cross section 9 is 9:5 2:9 pb. Limits on anomalous couplings are extracted from the total cross section measurement and summarized in Table 2 . D observed 1, 2, and 1 candidates in ee, e, and channels with respective back-grounds of 0:90:2, 1:10:2, and 0:70:2 e v ents, which agrees with SM predictions of 0:52 0:04, 0:86 0:10, and 0:09 0:01 events. Limits on anomalous couplings were obtained by performing a binned likelihood t to the lepton transverse momentum spectra see Table 2 . A form-factor scale = 1 TeV 1. The event selection requires at least two energetic jets with invariant mass between 60 50 and 110 GeV for CDF D . Leptons are required to be isolated and have signi cant transverse energy. An additional requirement in the l + jets nal state is missing transverse energy above 20 25 GeV. To increase sensitivity to anomalous couplings the CDF analysis requires the transverse momentum of the dijet system p jj T to exceed 200 GeV. D , instead, performs a binned likelihood t of the p e T spectrum, so no explicit cut is made. CDF observed no candidate events with an expected background of 0.8 events and SM expectation of 0.1 event. D has observed 399 candidates with an expected background of 388 38 events and SM prediction of 17:5 3:0 e v ents.
For both experiments the dominant background is from associated vector boson production with two or more jets, QCD fakes and in CDF case an additional t t background. Limits are summarized in Table 2 for = 2 TeV. The EM-only W W couplings are excluded at 99 CL by both experiments.
Both experiments are working on nalizing the analyses and combining nal results which are expected to be comparable with nal results anticipated from LEP II 1 . Space restrictions preclude discussion of other interesting TGC results from both experiments, such as search for radiation zero from CDF, or combined W = W W = W Zlimits from D . These results, as well as the gures are available at http: www-cdf.fnal.gov physics ewk ewk.html and
